The effect of salinity stress on some physicochemical properties and minerals profile of Shami goats' milk produced under desert condition were investigated. Goats' milk samples were collected from a herd kept at Ras Sudr Research Station, Desert Research Center, Egypt. Forty animals were divided equally into different four groups of feeding systems. Groups 1 and 2, fed on barseem hay, while groups 3 and 4, fed on salt tolerant fodder (alfalfa). Both of group1 and 3 were offered fresh drinking water, while group 2 and 4 were offered saline drinking water. Bulk samples were collected at the 1 st week of kidding after colostrums, and weekly up to 4 weeks. Total milk yield, fat, protein, lactose, ash, total solids, pH and specific gratify were examined. Mineral concentrations in analyzed milk samples were calcium, magnesium, potassium and sodium (macroelement). In addition to boron, cobalt, chromium, copper, iron, manganese, molybdenum, selenium, and zinc as microelements. While, heavy metals were aluminum, arsenic, cadmium, lead, mercury, nickel, strontium and vanadium. The results show that milk yield and milk composition were not significantly (P<0.05) affected by the feeding systems expect lactose and ash, which were significantly (P<0.05) affected. Concentrations of all minerals were significantly (P<0.05) among the four studied groups. Calcium concentration in all groups was lower than normal level in goat milk; which might be due to contamination of goat's milk by lead from consumption contaminated feeding stuffs and/or water. Concentrations of molybdenum in the studied groups fed barseem hay (group 1 and 2) have lower than the groups fed alfalfa (group 3 and 4). The results show that an opposite relation between molybdenum and copper. Most of mineral variation could be due to the interaction effect of both saline tolerance plant and saline water on milk.
INTRODUCTION
Milk is an ideal source of macroelement, such as calcium (Ca), potassium (K) and phosphorus (P). Moreover, microelements and even heavy metals can be found in milk (Lampert, 1984) . Microelements such as copper (Cu), iron (Fe), selenium (Se) and zinc (Zn) are known to be essential for normal growth. However, heavy metals such as arsenic (As), cadmium (Cd), mercury (Hg) and lead (Pb) have no beneficial effects on human. Hunt and Nielsen (2009) found that fourteen of the minerals present in bovine and human milks (calcium, chloride, cobalt, copper, iodine, iron, magnesium, manganese, molybdenum sodium, phosphorus, potassium, selenium and zinc) have well-established essential physiological functions that range from structural components of body tissues to essential components of many enzymes and other biologically important molecules. Another seven minerals (arsenic, boron, chromium, fluorine [as fluoride], nickel, silicon and vanadium) are not considered essential, but might be beneficial, based on the evidence that they have a role in some physiological processes in one or more mammalian species (IDF, 2008) . Moreover, mineral contents of original goat and cow milk are affected by diet, breed, individual animal, stages of lactation, season, management, environmental conditions, locality, stage of lactation, and health status of the udder, etc. (Herrera et al., 2006; Park et al., 2007) . Although these essential elements could be toxic when taken in excess; both toxicity and necessity vary from element to element and from species to species (Tripathi, et al. 1997) . In milk, mineral elements occur in several chemical forms, including inorganic ions and salts, or as parts of organic molecules such as proteins, fats, carbohydrates and nucleic acids (Zamberlin et al., 2012) . Thus measurements of metals contents are very helpful in assessment of quality of milk during its manufacturing treatment and production. Also, milk composition can be related to nutritional supply; therefore, milk mineral profile can be an appropriate tool to evaluate trace mineral nutritional status of dairy goats (Greppi et al., 1995) . The objective of this work was to determine the physicochemical properties and minerals profile of Shami goats' milk, which fed salt tolerant plants and offered saline drinking water.
MATERIALS AND METHODS
Data were collected from Shami goats herd located at South Sinai Research Station located at Ras Sudr city, South Sinai governorate through ICBA-DRC Bilateral Project, blogging to Desert Research Center, Ministry of agriculture, Egypt. These goats were randomly divided into equal 4 groups (10 of each). Group 1 (G1) and group 2 (G2) were received barseem hay, while group 3 (G3) and group 4 (G4) were received alfalfa cultivated in salt soil and irrigated with salt water (6000 ppm.) as salt tolerant plant (STP). Group 1 and 3 were drinking fresh water, while G2 and G4 were drinking underground saline water (6000 ppm). All groups received concentrate feed mixer to cover their nutritional requirements. Bulk samples were collected at the 1 st week of kidding after colostrums and weekly up to 4 weeks. Goats were kept away from their kids for 12 hours, and then one tit was hand milking. So, daily milk yield (DML) was estimated as amount of milking milk multiplied by 4. Chemical composition of ration and water analyses were presented in Tables (1 and 2) .
Bulk milk samples within each group were chemically examined. Fat, total protein, lactose, SNF and specific gravity were determined using an infrared milk analyzer (Lactoscanmega-netco, India). Another milk sample was used for estimating ash content following the official methods of analysis issued by the Association of Official Analysis Chemists (AOAC, 2012). The pH value was measured electrometrically using Lab. pH meter with a glass electrode, Hanna model 211 digital pH meter.
For inerals analyses of the milk, milk samples were dried overnight at 102 ºC and ashed at 550ºC for 6 h; the ash was analyzed as described by Kondyli et al. (2007) . The (all mineral) aluminum, (Al), arsenic, (As), boron, (B), calcium (Ca), cadmium, (Cd), cobalt, mg/l (Co), chromium (Cr), copper (Cu), iron (Fe), ead (Pb), magnesium (Mg), manganese (Mn), mercury (Hg), molybdenum (Mo), nicel (Ni), selenium (Se), strontium (Sr), vanadium (V) and zinc (Zn) concentrations were determined by inductively coupled argon plasma, iCAP 6500Duo, thermo scientific, England. While, sodium (Na) and potassium (K) concentrations were determined using a corning 410 Flame Photometer (Ciba Corning Diagnostics Scientific Instruments, Essex, England). 
RESULTS AND DISCUSSION
Results obtained for dre milk yield( DMY) are shown in Table ( 3). There are no significant differences (P>0.05) among the four studied groups. At the first week of lactation, the average DMY was 0.82, 0.89, 0.95, 0.80 and 0.72 kg in G1, G2, G3 and G4, respectively. The results show that DMY increased and reached a maximum (peek) at the 2 nd week (1.18 kg). Also, the results show that G2 was of the highest DMY, and showed persistence from the 2 nd week (1.31±0.416 kg) up to the 4 th week (1.32±0.220 kg). This result could be due drinking saline water (G2), which let the doe in this group to drink much water than other groups. So, let to increase the DMY. In general, the overall average daily milk yield (0.80 kg) was less than 1.87 kg, which obtained by Hadjipanayiotou (2004) who fed Damascus goat on barley and corn grains. Also, this overall average daily milk yield was less than 1.90 kg, which obtained by Güney et al. (2006) on Damascus goats. This means that milk production was not affected by feeding on salinity plants tolerant Combs and Hartnell (2007) and Digby et al. (2008) . Results recorded for pH value are shown in Table ( 4) . There are no significant differences (P>0.05) among the four studied groups. In milk obtained during lactation period, the overall average of pH values was 6.74. The pH values were higher at the beginning of lactation period in relation to the end of lactation (6.72 vs. 6.49). It seems to be similar to the milk pH in goats (6.77) (Baldi et al., 2002) . Also, it was close to 6.8, which obtained by Scharfen et al. (2007) . Anderson (1992) suggested that milk proteins could be responsible for the pH change in milk because, like blood proteins, they have the ability to control pH as a result of their buffering capacity. However, as proteins are more anionic rather than cationic, an increase in protein concentration should will lead to an increase in pH. This was not observed in the present study. Another possible explanation is that an increase of organic acids such as acetic, pyruvic, and lactic occurred in the milk. Results of chemical composition of goat milk among the different studied groups at each week during lactation period are present in Table ( 5) . The averages of fat, protein, lactose, ash, SNF, TS and specific gravity were 3. 95, 3.74, 4.27, 0.803, 8.81, 12. 76% and 1.031 sequentially. These results show that the groups have no significant (P< 0.05) effect on all milk components except of both lactose and ash. These results are agreed with Digby (2007) and Digby et al. (2008) , who concluded that no significant differences between a high salt diet (NaCl 13% of dry matter) and control diet (NaCl 0.5% of dry matter) on fat and protein content in the milk samples. Fat average value (3.95%) was within the range of 2.14-4.50%, which obtained by Zeng (1996) , and 2.5-4.4%, which obtained by Pandya and Ghodke (2007) in goat milk. Also, protein (3.74%) value was within the range of 2.6-4.1 %, which obtained in goat milk by Raynal-Ljutovac et al. (2008) . The results obtained within this study on lactose and TS agree with that reported by Raynal-Ljutovac et al. (2008) (lactose and TS were 4.3-4.76% and 11.6-14.8%, respectively, which obtained in milk from different goat breeds) and the concentration of TS found in goat milk was similar to that reported by Mahmood and Usman, (2010) (12.0-13.73%). Similar results of SNF within all groups (8.11-978%) were obtained by Pandya and Ghodke (2007) . But the results of Pandya and Ghodke (2007) are nearest with our results obtained on ash within all groups (ash was 0.83-0.98 %).
Specific gravity of milk samples collected from studied group is given in table (5). The specific gravity in G1 was higher than that in G4. There was no significant (p>0.05) differences among studied groups on specific gravity. Specific gravity was found in range of 1.030-1.032. The specific gravity of all groups of goat milk was similar to finding of Mahmood and Usman, (2010) . Table 6 shows the results of the mineral concentrations in the four studied groups of milk samples. All groups show significant (P < 0.05) differences on all studied minerals macroelement, microelements and heavy metal. These results agree with Cashman (2006) , who concluded that variations in milk mineral could be due to the differences of feeding types. In general, most of the mineral concentrations in analyzed milk samples were within the normal ranges presented in the literature for milk The mean calcium (Ca) concentration was 583.7, 604.3, 332.4 and 343.2 mg/l for G1, G2, G3 and G4, respectively, which is lower than that reported by Kondyli et al. (2007) for goat milk (132 mg/100g), and Bettoni and Burlingame (2013) (100-134 mg/100ml).
Potassium (K) concentration (Table 6 ) was significantly higher in G4 (1390 mg/l), followed by G1 and G2 (1350and 1280 mg/l, respectively), while G3 recorded the lowest value of K concentration (1250 mg/l). These results are within the range of those presented by Roddguez et al. (2002) and García et al. (2006) , which were 1212-2160 mg/l 0.84-1.81 g/kg in goat milk. While the results were lower than 152mg/100ml, that reported by Kondyli et al. (2007) in goat milk. Moreover, these results are in harmony with those reported by El-Hawy (2013) in blood K in the same experimental.
Magnesium (Mg) content was 39.06, 64.78, 49.38 and 65.91 mg/l for G1, G2, G3 and G4, respectively, which was lower than that reported for goat milk by several authors (García et al. 2006 , Imran et al. 2008 , Bettoni and Burlingame, 2013 were 70-220, 139 and 130-140 mg/l, respectively. Mg concentration recorded the highest value in G4 (65.91 mg/l), while G1 recorded the lowest value (39.06 mg/l). This result could be due the interaction effect of both saline tolerance plant and saline water on milk. This result agreed with El-Hawy (2013) on mineral blood profile of the same experimental animal. Sodium (Na) concentrations (Table 6) were higher in saline water groups (G2 and G4) than other two studied groups (G1 and G3), this result could be due to the interaction effect of both saline tolerance plane and saline water on milk. This result agreed with El-Hawy (2013) on mineral blood profile of the same experimental animal. This result indicated that type of roughages did not affect Na concentration and might be attributed to aldosterone level. This result had within concentration of average of Na content (García et al. 2006 ) was 0.31-0.88 g/kg and Roddguez et al. (2002) were 288.8-906.0 mg/l in goat milk.
Copper (Cu) was 1.471, 1.262, 0.537 and 0.624 mg/l in G1, G2, G3 and G4, respectively. The value of milk Cu content in G1 was the highest levels of studied groups. This result could reflect to that normal purchased concentrate feed mixer, which fed to animal in G1, has added mineral in factors.
Iron (Fe) is a vital component of haemoglobin in the blood required for the transfer of oxygen and enzyme systems and is necessary for red blood cell formation and function and brain function (WHO / FAO, 1996) , which is transmitted to the milk. The mean Fe content of the goat milk in this study was 0.3667, 0.1122, 0.1288 and 0.2236 mg/l for G1, G2, G3 and G4, respectively. This result was within the range of 0.193-1.167 mg/l obtained by Roddguez et al. (2002) in goat milk and lower than 0.55, 0.6 mg/l, which obtained by Park, 2000 and Soliman 2005 , respectively on fresh goat milk.
Manganese (Mn) in all studied groups was ranged from 0.125 to 0.162 mg/l. These values were in agreement with the reported by Khan et al. (2014) and higher than that reported by Kondyli et al. (2007) in goat milk.
Concentrations of molybdenum (Mo) in tissues, blood and milk vary according to the level of molybdenum within feed intake. Concentrations of Mo in G1 and G2, which feeding barseem hay were 0.0056 and 0.0072 mg/l, respectively have lower than values of Mo in G3 and G4, which feeding alfalfa (0.0087 and 0.0109 mg/l, respectively). Also, the results show that an opposite relation between Mo and Cu. This observed agree with Casey et al. (1995) , who indicated that there is an inverse relationship between the concentration of Cu and Mo.
Zinc (Zn) is essential part of more than 200 enzymes involved in digestion, metabolism and reproduction (WHO/ FAO 1996) . G1 was comparatively high of Zn in all studied groups (5.88 mg/l). The study showed that average Zn content in the four studies groups was 2.52 mg/l, which included within 1.37-6.06, 3.1-4.6 and 1-5 mg/l that reported by García et al. (2006) ; Kondyli et al. (2007) and Bettoni and Burlingame (2013) , respectively. Cadmium (Cd) ranged from 0.0014-0.0105 mg/l. Cd concentrations were varying greatly among all studied groups. The results showed that the level of Cd may record lower level than those (2.38 ng/g) indicated in goat milk by Khan et. al. (2014) and those (0.070-0.112 and 0.094-0.142 mg/l) indicated in cow's and buffalo's milk, respectively by Ebn et al. (2009) . Lead (Pb) was detected in normal concentrations ranged from 0.0411 to 0.0618 mg/l with a mean value of 0.055 mg/l, which included within range obtained by Ebn et al. (2009) in cow's (0.040-0.960 mg/l) and buffalo's milk (0.044-1.088 mg/l) but lower 3.35ng/g than, which obtained by Khan et al. (2014) in unknown type of milk . Increased Pb concentration in goat milk reflected to contamination of this milk. This contamination of goat's milk may be due to exposure to Pb from consumption of contaminated feeding stuffs and/or water. The results indicate that there has been an increasing of Pb in milk of groups that drinking salt water (G2 and G4) than that drinking tape water (G1 and G3); which reflect that saline water has more Pb contamination than tape water. This is consistent with the changes that have occurred in the proportion of calcium as a result of drinking salt water (G1 vs. G2 and G3 vs. G4). This result could explain the increase of Ca in blood obtained by El Hawy (2013) in the same animal experimental, which led to increase Ca in milk as a result of Ca out of the bone. The research indicated that the increase in the proportion of Pb affect the representation of Ca in the body (which is set in the body automatically). This means that the increase in the rates of Pb malfunction occur in both parathyroid hormone (PTH), Calcitonin hormone and thus occur out of calcium from the bone (Cathcart, 1981 and Ross, 2011) .
CONCLUSION
In conclusion, the study shows clearly that minerals content of goat milk, ash and lactose were affected by feeding system and type of drinking water. Most of the mineral concentrations in analyzed milk samples in studied groups were within the normal values for goat milk. Most of mineral variation could be due to the interaction effect of both saline tolerance plant and saline water on milk. The Ca concentration within all studied groups shows lower concentration than that reported in goat milk. Moreover, groups drinking saline water have high values of Pb than groups drinking tape water, which reflect that saline ground water used in experimental station to animal drinking has more Pb contamination than tape water. Also, increasing of Pb was caused to decrease Ca concentration in milk.
